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INTRODUCTION
E yelid tumors are the major neoplasms encountered in clinical ophthalmology practice. Because the eyelids contain numerous histological elements, a variety of benign and malignant tumors can originate in this location. Approximately 5%-10% of all skin cancers and 15% of all face tumors occur on the eyelid [1] . In addition, other studies have revealed the rapidly increasing incidences of skin cancer and even malignant eyelid tumors [2] [3] . Understanding the clinical and histopathologic characteristics of eyelid tumors will benefit early diagnosis of eyelid tumors and protect patients from suffering. However, the clinical features, prevalence and outcome of various eyelid tumor subtypes vary significantly, which can be attributed to the different geographic location, genetic background, socio-economic status, and healthcare policies, among other factors, for the affected patients [1] . Eyelid tumors are cosmetically disturbing to patients and ophthalmologists, who diagnose eyelid tumors based on biopsy. In addition to aesthetic issues, the tumors can affect the normal visual acuity and can change the shape of the eyelids [3] . Although some previous studies stressed the relative frequencies of benign and malignant eyelid tumors, the histological classification of eyelid tumors has been gradually refined [1, 4] . An updated histological classification system based on histologic origin and correlation with clinical features is necessary for eyelid tumors. Therefore, we aimed to explore and analyze recent data on the relative frequency and clinical features of eyelid tumors from Tianjin Eye Hospital based on the updated histological classification system.
SUBJECTS AND METHODS
We retrospectively analyzed the medical records of patients who had histopathological reports of eyelid tumors that were surgically removed at the Tianjin Eye Hospital during 2002-2015, and 2228 cases of eyelid tumors were included. Before surgery, ophthalmologist gave a brief introduction of the surgery, also explained the aims of the data collection, then the written inform consent was collected. The collected data included age, gender, lesion location, clinical diagnosis and eyelid tumor classification. All the tumors were fixed in the 4% paraformaldehyde (PFA), then embedded in the paraffin. Hematoxyline eosin (H&E) staining was done with paraffin section in pathological lab in Tianjin Eye Hospital Department of Pathology. The eyelid tumor classification was performed using a previous large study by Deprez et al and Gundogan et al, which was based on the 1994 edition of the AFIP atlas of tumor pathology with references to the revised 2006 edition and other sources of skin and eyelid tumor classification. According to this classification scheme, eyelid tumors were summarized into three major kinds, including epidermal, adnexal and miscellaneous such as melanocytic, vascular, neural crest, or lymphoid/ metastatic tumors [5] [6] . The study was conducted according to the Declaration of Helsinki principles. RESULTS A total of 2228 histologically confirmed eyelid tumors diagnosed within the past 14y were included in our study. Among these cases, 832 were males (37.3%) and 1396 were females (62.7%). The patient ages ranged from 1 to 98y, and the mean age was 51.16±15.4y. Of all the cases, most eyelid tumors were epidermal in origin (1080, 48.5%), followed by miscellaneous (885, 39.7%) and adnexal tumors (263, 11.8%). There was an obvious female predominance among the three kinds of tumors; the female/ male ratios were 1.0/1, 3.5/1 and 1.5/1 for the epidermal, miscellaneous and adnexal tumors, respectively, except for the malignant tumors that originated from epidermal cells (0.9/1) and the lymphoid and metastatic tumors (0.7/1). The epidermal and adnexal tumors tended to be located on the lower eyelid, where as the miscellaneous tumors were preferentially located on the upper eyelid (0.9/1, 0.7/1 and 1.5/1 for the upper/lower eyelid ratios, respectively). In another analysis of all included cases, there were 292 (13.1%) malignant lesions, 1910 (85.7%) benign and 26 (1.1%) premalignant lesions. The mean age at diagnosis was 49.7y for patients with benign lesions and 63.5y for patients with malignant lesions. The malignant lesions were preferentially located on the lower eyelid and the benign lesions on the upper eyelid (0.7/1 and 1.1/1 for the upper/lower eyelid ratios for malignant and benign tumors, respectively), as shown in Tables 1 and 2 . Epidermal tumors were the most frequent tumors (1080 tumors, 48.5%), and included benign (80.9%), premalignant (2.4%) and malignant (16.7%) lesions (exampled in Figure 1 ). Seborrheic keratosis was the most frequent epidermal tumor and accounted for 24.6% of epidermal tumors, 13.7% of benign tumors and 11.9% of all eyelid tumors. Squamous cell papilloma was the second most frequent epidermal tumor, followed by epidermal cysts, dermoid cysts, inverted follicular keratosis and keratoacanthoma. Dermoid cysts were mainly observed on the upper lids (5.7/1 for the upper/lower eyelid ratio) of young patients, whereas inverted follicular keratosis mainly occurred on the lower lids (0.9/1 for the upper/lower eyelid ratio) of elderly patients. There was only one patient with pilar sheath acanthoma, as shown in Table 3 . Basal cell carcinomas were the most frequent malignant tumors (165 tumors, 91.7% of the epidermal malignant tumors). And there were 125 cases (75.8% of basal cell carcinoma) on the lower eyelid. Among the malignant epidermal tumors, there were 11 cases of squamous cell carcinoma, 2 cases of papillary squamous cell carcinoma, and 2 cases with basosquamous carcinoma. Two hundred sixty-three adnexal tumors are described in Table 4 (exampled in Figure 2 ). The most common types originated from hair follicles and comprised 48.3% of adnexal tumors. Sebaceous gland tumors and tumors of eccrine and apocrine glands comprised 46.8% and 4.9% of adnexal tumors, respectively. The miscellaneous tumor types comprised 39.7% of all eyelid tumors (exampled in Figure 3 ). These tumors included many subtypes, such as the melanocytic, vascular, neural crest, lymphoid and metastatic tumors. Among these, melanocytic nevus was the most frequent and accounted for 73.9% of cases. Melanocytic nevus was also the most common tumor in our study (654 tumors, 29.4%). In this group of tumors, xanthelasma were the second most frequent tumor and accounted for 6.9% of cases. Both the melanocytic nevus and the xanthelasma groups showed female predominance (5/1 and 2.8/1 for the female/male ratios) and tended to located on the [1] , described the frequencies of 5504 eyelid tumors. The authors reported that benign tumors represented 84% of all eyelid tumors, and the five most common tumor subtypes were squamous cell papilloma (26%), seborrheic keratosis (21%), melanocytic nevus (20%), hidrocystoma (8%), and xanthoma/ xanthelasma (6%). In our study, the five most frequent subtypes were melanocytic nevus (29.3%), seborrheic keratosis (11.9%), squamous cell papilloma (11.3%), epidermal cyst (10%), and pilomatrixoma (4.6%). Huang et al [4] reported that in Taiwan, the most frequent benign subtypes were intradermal nevus (57.8%) followed by seborrheic keratosis (12.6%), xanthelasma (11.2%) and epidermal cyst (8.2%). The similarities and differences in the incidence rates of benign tumors can mainly be attributed to racial and regional factors. Most benign eyelid tumors in the present study occurred in relatively young individuals compared with malignant eyelid tumors, which was similar to results from other studies [7] [8] .
Nevi were the most frequent benign lesions in this series and accounted for 33.8% of benign tumors. Compared with other results, these tumors tend to be more numerous in the Asian population [4] . Seborrheic keratosis (13.7%) was the second most common benign eyelid lesion in our study and was well delineated, elevated and often dark. In our study, seborrheic keratosis occurred in both sexes equally and primarily occurred on the lower eyelid (0.6/1 for the upper/lower eyelid ratio). Similar trends have been shown in previous studies [4, 9] . Prolonged exposure to sunlight seems to be an important predisposing factor [10] , explaining why the tumor occurs more frequently on the lower eyelid [11] . Squamous cell papilloma was the most frequent benign tumor in the Gundogan et al's [7] and Deprez and Uffer's studies [1] . However, squamous cell papilloma was the third most common benign tumor in our study and accounted for 13.0% of all benign tumors. Xu et al [12] reported that 13.5% of benign tumors were squamous cell papilloma. These variations among studies should be noted. More importantly, the eyelids represent a frequent site for numerous malignant tumors, which generally present subtle symptoms or can imitate benign tumors [13] . We focused on the malignant eyelid tumors as the general consensus is that the incidence of malignant eyelid tumors is increasing [2, 14] . The study by Deprez and Uffer [1] reported that basal cell carcinoma accounted for 86% of all malignant tumors. In China, Xu et al [12] described 2639 eyelid neoplasms from the Beijing Tongren Eye Center. The authors found that the predominant non-benign eyelid tumors were basal cell carcinoma (41.3%). In our study, basal cell carcinoma still ranked first (56.5%). The differences among studies deserve to be emphasized. The possible explanations for these results may be the different classification criteria and varying sources of patients. Basal cell carcinoma was the most frequent malignancy and usually involves the lower eyelid and medial canthus with a slow growth cycle [15] [16] . It accounts for 80%-90% of all malignant tumors in western countries and Singapore [2, [17] [18] . In the current study, it represented 56.5% of the malignant tumors, where in Taiwan [4] the incidence of basal cell carcinoma was 57.8%, 41.3% in Beijing [12] , 32.6% in Japan [19] and 30%-40%
in India and Korea [3] . These variations might be related to differences in geography and genetics. A male predominance (0.9/1) and preferred location on the lower eyelid (0.3/1) was demonstrated in our study, which was in agreement with the results of a previous study [1] . Sebaceous carcinoma was the second most common form of malignant eyelid tumor in our study. It often arises in the meibomian glands of the eyelid and results from the malignant proliferation of sebaceous cells [20] . The rich of meibomian glands in the upper eyelid can explain the preferred location of these tumors [21] . In our study, 101 cases of sebaceous carcinoma (34.6%) were diagnosed. There was a relative female predominance (1.9/1), and these tumors tended to located on the upper eyelid (2.1/1). Previous studies [21] have shown a higher incidence of sebaceous gland carcinoma in females, and the female/male ratio ranges from 1.5 to 1.6, which might be explained by the genetic and radical variations. Studies based on the Chinese, Japanese, Indian and Singaporean populations have shown sebaceous carcinoma rates were 38.6%, and 37.5%, 31.2% and 10.2%, respectively [12, 17, [22] [23] . However, in the United States, sebaceous carcinoma represents 5% of all malignant neoplasms that arise in the periocular region [5, 24] . The rate of sebaceous carcinoma varies according to the ethnicity of the population and tends to be greater in Asians than in Europeans and Americans [2, 12, 25] . Squamous cell carcinoma can be associated with significant morbidity because these tumors are locally invasive and can metastasize. In addition, widely varying incidence rates have been described for squamous cell carcinoma. In western countries, it is the second most common malignancy of the eyelid accounts for 5%-10% of all eyelid malignancies [26] [27] . In the Philippines, the incidence has been reported as 17.1% [28] and 48.1% in Japan [29] . In current study, there were only 11 patients with squamous cell carcinoma, which comprised 3.8% of the malignant eyelid tumor cases, and the tumors were located mainly on the lower eyelid, which was consistent with the report by Deprez and Uffer [1] . In conclusion, the histological origin and classification of eyelid tumors has been gradually refined. We analyzed the eyelid tumors based on the updated classification system, including the origin, pathological nature and clinical features. Our study provides a large set of epidemiological data for eyelid tumors from China. This large series suggested that most eyelid tumors were epithelial in origin. The rate of benign tumors was significantly greater than that of malignant tumors, and the tumors primarily originated from epithelial cells with an obvious female predominance. The malignant tumors that also mainly originated from epithelial cells tended to located on the lower eyelid.
